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EHDET, MBRUCFEGCERMEREL 2, FTABBESLVREE FBOS FHERIC
BV 12,

Neurons in our brain form neural circuits essential for learning/memory by connecting with each
other through “synapses”. Therefore, understanding the molecular mechanisms behind synapse
formation and function is crucial for comprehending the nature of learning/memory. Our research
has focused on developing chemogenetic techniques aimed at artificially controlling synapse
formation and function (Ojima, Kakegawa et al., Nature Commun, 2022). Specifically, we designed
a designer metabotropic glutamate receptor 1 (mGlu1) that can be selectively activated by
synthetic compounds, targeting mGlu1 involved in the synaptic plasticity supporting motor
learning/memory in the cerebellar synaptic circuit. Interestingly, when the designer mGlu1
activated by synthetic compounds was expressed in various types of neurons in the cerebellum
using a cell-selective viral vector, we successfully controlled mGlu1 activity selectively in each type
of neuron (Ojima, Kakegawa et al., Nature Commun, 2022). Furthermore, we have been improving
the technique for administering synthetic compounds to the entire brain to attempt intervention at
the level of individual behavior. Unfortunately, we have not achieved sufficient control over
individual behavior. In the future, by developing a drug delivery system for synthetic compounds,
we aim to delve into the molecular understanding of synapse function and memory learning using
our novel chemogenetic techniques.
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1. HREREEDOHE

L DIKRICHFEET 2BHOBHRMABE [0+ TR 2N LTEWVCREET 52 & T, i©BfF - FBICRELER
OEREEEERYT 5, 207D, T TRAOHBBRVCIMEREEZDFLNILTHLOMITEZ I EIE, BE - FBOX
K%=BET D LETCEETHD, FMBIEINET, VT TROEHRE L UHEED NEBHFHIE%Z DS L EEEN
R T DFAF % 6 T & 7= (Ojima, Kakegawa et al., Nature Commun, 2022), E{FMICIE, EEBREEE A2 A 5/
s+ 72EBICEVWT, TOHEME(LEZE S KBRS I ILY I VEBSEERMGIul)ZXRE L. alibEaIc
L YUBRMICEMESEZTHY A F—mGlul 255 L7z, BEEREVWZ &I, ARIEEMICK > TEMEIEEI N Z TH
4 F—mGlul %, HEZBRHEVAILANY I —ERAVTNMNER DR~ LEEOHBMRRICEEIE2 L. Thth
DFIEHAADBIRMICMGIuTEM A HITE S 5 Z & ICH3N L 7= (Ojima, Kakegawa et al., Nature Commun, 2022), &5
I, ZORERMELEFRTEILNILTONAZRAD7H. GRILEMDREFIANDESRMOBAEEEDH T M
el SIS, BFITEICH T 2+ AFIEMRNME O NN >, &, ENIELEMOMRBITES AT LADEREE
DD E T, FFREEERERMAERELZ. O FTARES S VEE - 2F 0N FHIEMFICEY 720,

2. MAKRREEDOHE (F:R)

Neurons in our brain form neural circuits essential for learning/memory by connecting with each other through

“synapses” . Therefore, understanding the molecular mechanisms behind synapse formation and function is
crucial for comprehending the nature of learning/memory. Our research has focused on developing
chemogenetic techniques aimed at artificially controlling synapse formation and function (Ojima, Kakegawa et
al., Nature Commun, 2022). Specifically, we designed a designer metabotropic glutamate receptor 1 (mGlu1)
that can be selectively activated by synthetic compounds, targeting mGlu1 involved in the synaptic plasticity|
supporting motor learning/memory in the cerebellar synaptic circuit. Interestingly, when the designer mGlu1
activated by synthetic compounds was expressed in various types of neurons in the cerebellum using a cell-
selective viral vector, we successfully controlled mGlu1 activity selectively in each type of neuron (Ojima,
Kakegawa et al., Nature Commun, 2022). Furthermore, we have been improving the technique for
administering synthetic compounds to the entire brain to attempt intervention at the level of individual
behavior. Unfortunately, we have not achieved sufficient control over individual behavior. In the future, by
developing a drug delivery system for synthetic compounds, we aim to delve into the molecular understanding
of synapse function and memory learning using our novel chemogenetic techniques.
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